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(57) Abstract: Ii is intended to provide drugs for treating diseases specifically acting on target cells or tissues with the use of hollow 
protein nanoparticles, wherein a protein drug can be efllcicntly encapsulated in the particles, and a treatment method witli the use 
of tliese drugs. These drugs comprise hollow protein nanoparticles made of a protein, which is capable of recognizing specific cells 
CI such as liver cells and forming panicles (Tor example, hepatitis B virus surface antigen protein), and a therapeutic substance to be 
00 transferred into cells (for example, an interferon, a liver cell growth factor, etc.) fused with the protein. . 
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HBsAgiEGFP Sfe^iJ' ^/-^i^ K <D Pel ^ tf i: T . ^FLAG^ 
i o Tit-^^ ^-z-N*^ ® ^^tUT'# 5o FLAG tag% $ ^ o fc . 
-fe ;^ IRiJ /js SB^iJ # 2 :^ y ^ 1/ :^ ^ H\ T ^ ir ;^ iRiJ ga ^ij # 
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_h|27"9X^ KpBOPOOS^it^-T-^AffifliSlnsectin-Plus (Invitrogen 
^h) :S:ffil>T«jfn.Ytt$ifi{c:ilKL $^fcHigh Five*5^$r?l^Mfe^fe L-fCo ^ 
(D^^ ^iLff J:ttt!l"C27'C48^rBllt* U> ^^i^Kzeocin ( Invitrogenit 
) ^400 us/mL^^-r ^Mlkm^^MX- ^ b^mfl^-A^confluenti^ltj: 

1500Xg. 55>ra^'L^{- i 9 ig*±?*^lHlI|K b> IMx^yb (^-f-?- 
#yMt) {c:J:«9s itifel'OH B s A g tt^cD^Jaay^ Lfc i: ^ 5. H 
B s A g^^^ifS^mL'tV^S ^ ^:^|S?$^$i^fco ^hi^. IM-X.(DT1S 
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±15 E G F Plli'g-MH B s A g L ^J' >- M <^ ^ ^ 13 3?iJ IB # 

1 ate, ^<oT ^ J ^ga?ij{iia?ij#-i- 1 4 ^c-ei^^'tL^ ^ 

(^Jfe^JD) HB s A g t h ^ — :7 3i'n > a> ( I F N co ) 

(1) IFNcotHBsAgirOHl-^i?' ^-/N'i^ ® ^^m-f-S ^ K 

y ^ 5: KpGT65-hIFN-a (InvivoGen) I F N w ^ ^ — K i" 6 i&'fe 

sae^ifJt ^ P C R&fc J; «5 S & "9 it*! Ufco 

ffi VNfc 2 ^^(^ P C ^Zf'y^-^^^t. ia?!l#-^ 3 ^ iE>?!l#-^ 4 t O 
y ^ 1/;^-^ KT-fc 6„ ±iJfE{|iJtCAgeIi^-r h T»it'(|iJ{C^jPS^*No 

PCRE^%T;«'a — ;^m^*ftT'^llU/c^. @6^(DcDNA^^ 
tf >- K ^ IeI IDI b . TOPO TA Cloning kit ( Invitrogentt) S^fflV^TpCR 
2. 1-TOPO^i^ — (Invitrogenth) \Z.-^ i7 u — z^l^ -if X^f^^ #ALfc 
i^Sia^lJ^lt^ (pORF-hlFNa v. 1 1$^ S |C ^# $ ;^^ fc ^ JC^i^oT^t 
^l|Pg^^AgeIiNotI-eC©cDNA^>ft^-^ !9 tfc} BuIET'^^^^: K 
pEGFP-NlOAgelt NotI$B{i^fUffl b T EGFPjt^^ i: A tt*^ X. T 7 ^ ^ 
KpB0P004<lr^|| b^Co 

±ia-7'7 ^ KpB0P004tc:FLAG tag^^^^jS i tl^H B s A g 5t^^ ^ 
JfA-Toc #A:^fel:iBulB^JSFy C o (1) \c^%\^tz.1o^hn^-Q^ 
oo ::n{-J:«9. :r 7 ^ ^ KpBOPOOS^^H bfco :i o^^tz: j: 9 7 
;^ ^ K<^CMV7°n^ — i? — (DT»ig(-^A$n/cjt^^Ji. T 5: / tIc^S 
ffl!l/6^b^!7hyy >^5=- — HB V s A g L ^ ^ 



wo (13/082345 PCT/JP03/02602 

2 0 

FLAG tag. I F N to ^mj^m^vti^ = — K-r^o 

(2) "^/v^m^Mco s - 7 m^^(D±m:f7 ^ ^ k<dsa<^^<^^ 

y ,17 ^ K y •^^/^'Wl^*3l5c o s - ? miatcit^^^A^mi^- 

CHO-SFMII (Gibco-BRL) fJl g # ^ T . ^ b IJ: 4 0 ^ U . COS- 
7 ijilO jia % tf m i|X U fc „ 

«-±l!i^Jc^d^;d5;^ffi $ tvfco :Sfc. I M x (D T o - t^'- X @ ^ ^ 

x-IUTSDS-PAGE^tfofcfc^:. !j7a:;^^>':/a-/x-Y>'i5''t:fT 
oT. ^tlFLAG M2^(*:t;i i ^JiJ'^'^-^^^^^mi-Si:. 7 0k 

D a (Dx^^^ K;^5^tti m-^ ^ ^ Mif>^mm ^9^mbTv^5r 

i: ^5t^^ LfCc r^^^^:J; OlSmUfc I FN© Illi-^MH B s A g L >y< 

(3) m»fmm^(D^v ^ h'<DmAt^<Dmm. 

KpBOPOOStr. I F N o) it^^^<^1SII?#Jh K^-*^ 3 ' -Ull # ^ "T 5 fiJ 

7^ h UfCo ClCtc. T4DNA y - -€ (c<t 

Xhol y iX:* — 5'-CCTCCGAGG-3'%#A WiW^^ b T 7" ^ 



wo 03/082345 PCT/JP03/02602 

2 1 

^ K^^^bfCo rcDiT'^^^ K*^e)> ^JIS^^XhoI^ffiV^T ±15111 
=1^ \i'-r ^U^^^ ^ WiL. 7*7:^^ KpGLDLIIP 
3 9 - R c T <Dl^oH B s A g I. M B U^MB^ t Atl^ X.X zfv :^ ^ 
KpBOPOOe^^H b fCo wtt^fflV^T. (Saccharomyces Cerevisia 

5 e AH22R-^) ^ff^K^^b. # H it ^^S^ ;t ^« ^ > "^^^Mi 

gh-Pi*5 J;T^8S5N-P400tt'-eJ^^ I F N co ^ ^< MM^^MH B s A 

(*57 2B#rBT^) (Cfc.6 3it^^mifex:^«*^e>. Yeast Pr 
otein Extraction Reagent (Pierce Chemical Co.M) ^^^^X^ whole 
10 cell extract tr3p# b. I M x y b (Jl J: S ^ I^tt ^ ^ fctl b » * 

(Dmi^^^mtt^l^. ?tl^b:rc:^e^l^MbrSDS-PAGEtr^To 
fcfei:. !>3iXi5'^:7^n5^7">f>'i/"^tToT. fet FLAG M2tn:^ (Sigma) 

15 K;5S;|^ffl $ n;to wtltc: J;.<9 . ^-e-e^mbfc t h-f >'^? -7 :x n :/£o 

M-a-^H B s A g L iJ' ^/^-^i^ K^S^tt^n<^«it%*ii^ bfc* 
^ ff^fiic b T ^/^ ^ r t b fCo 

^?t^b b. S^.^lS^^^m^^iJ' ^^-pIZT/VS-His (Invi 
trogen1±) CO EcoRVlfP^ '^tf A b gfl ^-g- ^ "fr fc » it S IE ^0 ^ ?S b fc 

:: ;^ ^ K^pBOPOo?^^^ bfco 

— li^a^ffl^High Five^ ( BTI-TN-5B1-4 : Invi trogenti) it. ^ 



wo 03/082345 PCT/JP03/02602 

2 2 

l^M^^i-fXlkMi^^^iJ'lkmA^mM^^bMskm^M (ultimate Ins 
ect Serum-Free Medium: Invitrogen^t ) fC iHb ^ "li: T V^ ^ „ ^ id . 
_btey^^^ KpBOPOOT^iiifeTF^Affi Jie@Insectin-Plus (Invitrogen 
1±) ^fflV^TMJfil^t:@^^&^-SlKb ^-frfcHigh FivetSfe^J^Wfem bfc„ ^ 
Mjf[L?ti§i^&"C27°C48^PHli:§* Ja^i^^zeocin ( Invi trogent± 
) ^400 Mg/mL-^^t-^MjfiL^^ilfe-C'^ e>(e:^ IS confluent tCT^iS* 

l500Xg. 5^PHTit>il>tc J: «5 i§^±?S^[l|ilX L. I M x ^ h (iJ^'i'-:^ 
B s A g bT V^ 5 r ^ ;0S5t^ ^nfdo $ b , I M x C> T 

^41^ 7 0 kD a (Dy<> vi^^i^^fi. m^m&M:d^mmm 9 UT 

v> :5 ^ .i: ^SSM bfco J; 19 b b ^ ^ — 7 ^ n o) Sb-^ 

iMMmE) HBsAgfCtb-fViJ' — :7^n^^j8 1 (I FN/3 1) 
(1) IFN/Sl^HBsAgi <DM^^ ^< ^ ^ ^ ^^.^t ^ V ^ 



wo 03/082345 ^^'^^^'^^^^^ 

2 3 

■T'^ 5: KpCMV (Hu beta) ^ I F N ^ 1 ^ =^ — i- ^ m.B^Wr }i 

tp^^ >- K^igiiX TOPO TA Cloning kit ( Invitrogent±) ^^V^-CpCR 
2. i?' — (Invitrogen^±) iZL-^y ^ u ^ ^ > ^ l.tio ifAbfc 

i^Sifi^lJ^tf^ (GenBank acceesion no. M28622) iC^^^oT^fem^. $lj 
pg^^AgelirNotlT*:: <??cDNAif Jt ^Sr^ «9 ttJ BfrlE:/^;^^ KpEGFP-Nl 
OAgel^ Notl^P^^ffJ^ L-CEGFPatfe^ ^ A;Jxifex.Ty 7 ;^ 51 K^^^ 

±tE^7;^ 5: KiClFLAG tag]t^^*3 J;T>*H B s A g it -fe^:- ^ # Ai" ^ 

o ^A^ife«HtiiBiiife#iic <7) (1) iz^m.vrz:^m tmmx-h^o 

^7 ^ KpBOPOOS^^H b fCo ^ (Dm^i^ X ^ ^ 7 ^ ^ <D 

V h y y — ASjfe^^'^^v'^T^/^x HBV s Ag L^^'/'^^®. FLAG 
tag. I FN )3 l^Mt-Sll'^bfe^J' >'/>'i^S^lr3- Ki-5o 
(2) -y-zl^Wllife^l^C O S - 7 J^iia^(7)_bfB^7 ^ ^ K<7)#A t -et^ig 

y ;E7 ^ K y -y-/^WIi*5feC O S - 7 ^SJiaicijte^^Ai^Si:^ — ^-^'-^Vw-l^ 



wo 03/082345 ij^^ PCT/JP03/02602 

2 4 

CHO-SFMII (Gibco-BRL) (CI g # ^ T . ^ b 1 ffl TbI L . COS- 

i^tfe't' f::J|&^=-:dS;^ai ^ tbfco Sfc. I M x <?5 T :^ n — ^ Xtc ® ^ $ 

^U-CSDS-PAGE^ffofcfctx !j7-c;^i$^:/:/ny7"-r>':^^^^T 
oTs fetFLAG M2fcT:#:{Cj: •9i5^>'/>°iJ'K^^ttii-5^. 7 0k 

D a (D^^^- K;6S;^I±1 {Hi ^ ^ X H ^ ^ if *5 «9 ^mbTV^5 r 

trlS^^ UfCo :i tui- J; '0 ISm bfc I F N jS l it-^MH B s A g L ^ >- 

(3) ^«*0j3S'^(^)7'^^ ^ K<o^A ^ -eo^m 

KpB0P008%. I F N j8 1 i^B^omWiW'^ = K:/<7>3' {K|{e:#?£-r5 
^JPg^^NotKD^mfliiiT'^if ^JliUDNA^Ky ;^ =7 — V — Z7 9 
^ ?i > hX-^M^^^mii>^m^1i^ t Vfco r^tc, T4DNAy ;^f-if 
J; «9 Xhol D — 5'-CCTCCGAGG-3'^^A UT ^pm^^S^^ltM-a- UT^ 
^ :^ ^ h^^mmvtio ^(0^7 h'fi^h. ^JPS^^XhoI^ffl v^T_bl2 
ills -a-^ =«- K-r^lfU5^tr ^ «9 {li U> :7'7;^^ KpGLDLII 

P3 9- RcT(7)itoHBsAg LWB KmfH^ i: A ttife ;t T :/ 7 :^ 
^ KpB0P009^^|| LfCo Ctt^>lV^T^ (Saccharomyces Cerevis 

iae AH22R-t*) ^fl^^^^^b. ^ h ilfcm^^Mm ^ . ^^^M 



wo 03/082345 . '^^^ PCT/JPU3/U2602 

2 5 

High-Pi*5 J; Uf8S5N-P400c|:' T-i^^ ^ I F N j3 1 ^ >- y< ^ MM^^MH B 

s A g 1. ^ n^m^^'^tco 

^S^SW (^7 2mm'^) iC;h^'ikB'lF-m.m±mm7!}>h^ Yeast Pr 
otein Extraction Reagent (Pierce Chemical Co. i^) ^IBV^T^ whole 
cell extract^2pil I M x =3^ y h J; «9 S ^i^.tt ^ ^ ffi b fc » ^ 

(Dm^^:^^^it^ts ttmi^tzm^m^ni^X S D S - P AG E ^^To 
tzht. l^rc;^^ ^-yp ixx^ V^trtf o-C. fetPLAG M2^^$: (Sigma) 

K;is^l±i $ tL^bo ^©T-^mbfct h ^ ^ - 7 a :/ iS 

1 M-^MH B sAg L ^ yy<i:7 wi^^ti^^t\^<^^^^mnvti^^m. 

(4) li*.^IBJ3S-^o ;^ 5: Kco^Air^o^m 
^tc:. ±fBpB0P009*^ bHi-a-S S ^ = — Ki-^it^^oxhoIifK-^^ 

^mitv^ m^mm^m^m,m^^ ^j^-pizT/vs-His (invi 

trogentt) (DEcoRV^^^W X V mm^^ ^ o ^SIB^U ^ b fc 
CI <D:/7 ^ K^pBOPOlO^ U^e 
— liA^iaHigh Five^* (BTI-TN-5B1-4 : Invitrogen^t) , m 
1 ^ M Hi^nX^mA^^Jik^skmA^.m^t^^mskm^m (ultimate Ins 
ect Serum-Free Medium: Invi trogen^±) IC iH -ft; $ it T *3 V ^ ^ o ^i^. 
±13:7'7;^5 KpB0P010^it'e^=^^AfflaB Winsectin-Plus (Invitrogen 
t±) ^ffi V^TMJfa.^ti§i^&^-iHb $ -lir/cHigh Five^fe ^^K^i^ UfCo 

mskmi^i&y27X:^8^m^^i^ . ^^^'^zeodn (Invitrogentt 



WO03/»82345 ^||^ PCT/JP03/026()2 

2 6 

) ^400 Mg/mL^^i-'5ili&L?fftf ifeT' $ (CfSBlSdSconfluentf^T^e ^ ^ 

^ 5/ hl±) J: 9 > mM^(DH B s A gm^^(7)|g^«ij^bfcii r 5, H 
B s A g bTV^ o ^ ^^16^^ ^ nfco I M x T 

U ^t; PI: b fc S e M.tC >^j-UTSDS-PAGE^tTo/c 

:/p i5^^ fro Tin: FLAG M2^^|;iJ: «9 lieK^^ttJi"^ ^ > 5> 

"^mm 7 0 k D a Ky^s^ffi M S 6 K ^ ^ ii 19 UT 

-a-MHBsAgLi?^ K;6S^;h.^^:ix<7)«5t ^^t^^ Ufc^ ^^^^t^ 

JifBfc h^:/^?' — 7:3in>'/3 1 Sb-^MH BsAgLi5'>'/-« ^ M(Dm.B 

immw^iF) HB s A g tcfc hffF^jia^ftH^ (hgf) t^m-^i^ti 

(1) HGFtHBsAg^ <DWi^^ > y< ^ "K^^^-t ^ ^ =7 :^ ^ Y (O 

t hflfll^JfeRNA (ClonTech) f)^ h . 01 igo-dT:7' 7 ^ — % ffi V^ T iii? 
^rfi^^;;?.— — ]) -f Ml (Gibco-BRL) IdJl^cDNA^'^^b 
/do #6:^^fc c D N A^. H G Fai^-?^il#m6t)l-Jf "lii-SiB^lJS-f- 7 

R^tT5ri:l-J:^9. ^1)2.2kbp OH G F it^^^igiH b/Co - O 



wo 03/082345 




PCT/JP03/02602 



2 7 



tfx^^' K (/^^J 2 . 2 k b p ) ^lUItK TOPO TA Cloning kit (Invitro 
gen^±) ^ffl V^rpCR2. l-TOPO-<^ t?' — ( Invi trogen|± ) \Z.^Zf ^ vi—=^ 

-llOtgliS^^^cC^MfeD N A. iB?iJ#-^ 9 (7?;^- y =f ^ 1/^^ K i: ^ <0 
1=@MiE!?iJT'fc oiB^iJS-f- 1 0 (DrfO ^ vir^ K. *3 J: tJ^Sa?iJ#-§- 1 
1 (Dir U ::f"5^ ^ 1/ ^ K h ^o^ltiS^'J"efe 5iB^iJ#-^ l 2 (O;^ y 

K^fflV^T. Qui ckChange^" Site-Directed Mutagenesis Kit 
(StrataKc.nc|±) j; «9 JilET"^:^ 5: K D N A P CR?rfTofc„ 

LTPfu DMA polymerase (Stratagene) ^fflV^T. P C R ^ o 
fCo PCKJ-Ji. 9 5 *C 3 0 #Ffl<^^tt, 5 5 1 i$>rB^<OT=- y Vi/. 
6 Sr 3 0 .^/firjCOg'^ifeKfC?^ 3 0 (Hj^«9 jSUXtTofCo PGR 
iiii] rn ."{^- Dpn Itf^S U T . D H 5 a U fCo ^ 

UT. L fc:)^J3i®DH 5 a. ^i^^U. aiiE3n::^-;&^e>-<i5'i5' 

-PN A :l-nii!i', :^SiB^!l^?l^bT\ ^ A ^ :/ 7 :^ 5 K 

^ ffl V^ T is] jjti CO I'vi f^F ^ o :fe„ ^ (7) H G F c D N A {C 3 — K $ 5 
T ^ y M«r^S:^-r o ;i <!r < 2 ^^(DXhoI^^lfP^;^^ t^^fe $ :ixfc k h HG 
FcDNA ^ # it -r a 7 ;^ 5: K pBopou # b o 



wo 03/082345 
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^SIB^J ^GenBank<^1t^ (GenBank acceesion no. M29145) X V 
mrnVtc'^^ $!jPI#^AgeI*5 J:tJ«NotIT'CtOcDNAir>T-%^ 0 ttl fffie 



izX ^ . zfy KpB0P0i2^«^ t:/to r J: f) :fy K<^ 

17 h y y y A S ^l^s HB s A g FLAG t 

(2) f-zP-WIi* 515 C O S - 7 JlBa'^(7)±l5:/7 ^ 5 KO^A i: -^rt??^ 

y 5: K y f-/wWlit*5l5C O S - 7 J3^ icjt^^* ASS v^— ::/''-^/^-y- 
15 >_ {y<^ :t7 -y y^) ^fflv^-C^AbfCo ^Am 1 0 %-^4^J5&j-lJk?t=l:^ 

CHO-SFMII (Gibco-BRL) lCg#^fe;tT. $e>{C40^^«U. COS- 

oT. feiFLAG M2fei:#:tC J; !9i5'^-^-?i^M^^a:l-r5i. 5>^»*^12 5 
k D a O^^^- K;6S^ai$;}x. >- ^Ji^^^ ir'^S •? b T V^ S 



5 



±fB7'7 ^ K til FLAG tag5te^^*3 J^U^H B s A g St-fe^^^f Ai-^ 



wo 03/082345 PCT/JP03/02602 

2 9 

:i t ^mmLtZo :i tttil J; •? Vtc k h hg Fit-^MH B s a g L iJ' 
K:is;ei^■€tLO^at%M^t L ^ * L T v> S ^ ir ^Sfe 

(3) ^■e^Jia--o^^ ^ KO#Ai^O|g^ 

KpB0P012^. H G F at-fe-^Ol^lRIf it 3 K:/0 3 ' iil # ^£ i" $ij pg 

>- hT'*fe«5fei^^ffi4t)^^5l5^^^ bfco T4DNAy ;^f-if J; 19 X 

hoi y ;i57 — 5'-CCTCCGAGG-3' ^ W ^ X ^m^^ ^ ^ X ■:f V :^ 

i//-?^ 3 — K-r-SlFP^^^ «9 ttJ :7"^;^^ KpGLDLIIPS 
9-RcTOitoHBsAg L M e^it-^^ t Atl^^Xy7 ^ 5 Kp 
BOP013^^^ L fCo ^:^^^>^V^T^ (Saccharomyces Cerevisiae A 

mm^^m im? 2mmm ich^mB'f-m^^mm^^b. Yeast Pr 

otein Extraction Reagent (Pierce Chemical Co.3|^) % F^^^X ^ whole 
cell extract^^^i I M in ^ y h {:l X ^ H B s A s L ^ > y< ^ M 

. inFLAG M26i;#:(Sigma)l3: J: 9 ^ 5^ 4^ S* -8" V ^ g fcH S ^ > 
1 2 5 k D a (D^O- K ;5S ffi ^ fc „ Cltl/J- J: 9 . ^©T'^m 



wo 03/4182345 PCT/JP(»3/02602 

3 0 

bfc t h H G F m^MHB s A g L ^ l^y^ ^ K ^ H O It 5t ^ It 

(4) M:.^m&^^<D^ ^ :^ ^ KO*Ai:^o^m 

±IBpBOP013d^ bM-g-M e = — Ki-'5st>&^F<^Xhol8lf>T- 

q^mik m^nm^^mm.m^^ d'— p I ZXyVS-Hi s (Invi 
trogent±) EcoRV^P A b Ifl i^^-^ ^ it fCo S SB ^0 ^ b fc 
(D^^ ;^ ^ KilrpBOPOH^:-^^ bfco 
— l^^f^lSHigh Five^ (BTI-TN-5B1-4 : Invitrogenit) ft, ^1] 
1 -ir ^ piiMtT^^t^l^l^fi^Jk^A !9 t^ife*^ e>MjfiLmitiliI (Ultimate Ins 
ect Serum-Free Medium: Invitrogenth) iH -fb ^ ii: X 4o V ^ fc o ilkK^ 
-hl5^^>^^ KpB0P014Sr ji^-^^Affl§i®Insectin-Plus (Invitrogen 

(On. mh'a.mmmX'27X:4.8V^m^mV. ^^i^gzeocin (Invitrogentt 
) ^400 pg/raL'a -5 MjfiLtt^tfeX ^ (C^ IS confluent S ^ 

T'4~7B mm^^ bfCo 

1500> 5^>PbT3S'61c J: JtHJiM^lHlilJlb. iMx^^f^'h 
^lyhtL) -U »i . J#tt64' (DH B s A g L iJ' ^-x-^iJ^ K^^O^may^ b 
fc i: o , n B s A g L ^ y< M^^H)^^^ bTV^;5 ^ ^; 
fco I M X (^)T;^f ;^ t' — Xtcg^^nfc — ^fe^:^$:^ffiV^r 

. :^Jl!l1't'>1^i^4':fe^et^bitl^bfcgeKf-^bT SDS-PAGE 
^n-^tih t . ^^;^i5^>-yc3$/xw'>'^^=fTo T^FLAG M2^#: {C j; 
^ m^M%:^klii-r ^ t . ^^Mf^ 1 2 5 kDaJTJ^^^-KjO^^tH^tL. 14 
-^aSK^e'^lt^ii'^^mbTv^^wt ^^mbfco J: tJ^^bfd 



wo 03/082345 PCT/JP03/02602 

3 1 

t hHGFiSl^MHBsAgLi? ^"^ ^ ^ tt O ^it tr Jtit Ufc 

±|Bt: hHG Fife-^^HB s A g L >- ® 0? 31 IB MB # 
•^i9tc, ^<r>r ^ J ^@E^iJfiiH^iJ#-§- 2 0 ^ o » 

(^Ji^OG) t hflf ^J^ISH e p G 2 JCjo»t SHE s A g L V^^^ 
t'Cl^i^ {C j; S G F P O # A 

mi^i^m^ hBT^IfflJaSHe pG2^1 XI O'' eel Is/ well 

;c /ir o J: 5 . 3. 5 c m;«f 7 ;^]£Mi^^- i/|ci|it0 3 7^:, 5% 

?2n, HJfe^JCT-^ffi LfcHB s A g L KJ- E G F P ^SS^-^ b 

i*-?-?: 1 0 M g /welH;ine ^ i 9 {-^*D 3 7°C, 5%C02#ft 

T-e 6 B#rBli## bfco 

-:^fc. Ittt^^tfli i: bX. t bM^Jb>^^*5fe^fflJ3SA 4 3 1 (JCRB9009 

He pG2 h KA 3 l^CjoV^T. 'mi^t^^ (O O Y V (D ^"^(D M"?- 

^tH'^X ^ . l:hlf^S^J3&HepG2(CGFP S Jfei" 5 ^ 3t ^ ^ 
fc(lll5)o b;6=>b. t hM¥Ji^^*5fe^«fflJiaA 4 3 1 {c:fi^3te^^«)!^^ 
(m 6 )„ 

i^liX 9 > HB s A g L iJ' V/N-i^^ W^^F^>fflV^5 ^ J: «9 , t h flf 
^^l-^ bTig|ii)Ti«VNi|#^i* i '^^T'iJ^ Mj6S«it^*ii^bit* 

(mmmn) t b jif ^s^^^t bfc^ — ^ t^i^-r § h b s a g l 



WO03/«82345 ^ PCT/JP03/02602 

3 2 

5^— K-^-?^ : BALB/c nu/nu. ^^i^^S^ft 

« : S P F s -ffiSiJ : 5 M#) (75 HI W ^ T ^ t bflT0S5li^flS 

HuH-7 (JCRB0403) * 1 X 1 0 ^Iffl US ^ T I- U . ^fitffi^^^Sil: 

^fc. It-i^^StR^^ l-T. }^ h±mm^^^^B-W i U T (ATCC CCL-218 

^-^=^1 2^m'^i^-^t7P^^m^i^^ m^^n. fsfm. ^m. "^m. m 

W^fiSttiU. GFPmmB'^M^yV (TechnovitTlOO) ^^V^T*!^ 

7 0%E t OHT-^?a2B#rBl> 9 6 %E t OH-e^^a 2 ^r^. 100 
%E t OHT'^lSl J^m. f-mmmm O 0%E t OH/IechnovitTlO 
0mMU'^MX*^m.2^mn^tc. ^<D%.^ Technovit7100-C'^ia2 4Nf 

Fpml^o^^t^^tv^. ^^aufc^. i B#fBi*5 3 7t:-eiB# 



WO03/(W2345 ^ PCT/JP(»3/«2602 

a± J: t) V H B s A g L i5? ®^^^ffiv^5 ;i t J: (5 . Hilib 

5 ^! ^ M b T 5 r <i: T* # 5 t> O 5 „ 

mmmAi^M^m^ ii^ts^ ti^^x^ ^<dx. mm<Dm.^'¥-^^mt±^ < 
isi^;^:ffl nrtg % o -c- s „ 



wo 03/082345 
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2. iffiij' Wfi. BMB^^ ^ /^^mmtfiw^i^ mxh^ ^ 

15 4 <DV^-riX/i»^ 1 ^Stc:tEgs(D^^iJo 



wo 03/082345 
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2/1 1 
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2 

EI 



4 



I 



PreSI 



PreS2 



lOSaa or 119aa^^^^ 



226aa 



PreSI 



8 



C— 




1 mwjifetqi^tj^fpii 
3 i^MI 

5 mm.mmm^ 

6 MSilMit2 

7 mmz 

8 Hfiii^illtS 




CO 

M 



PA6E BUNK (USPTO) 
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6/1 1 



1116 




THIS PAGE BLANS^ (uspto) 
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8y^ 1 



US 
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9/1 1 

119 



RNase^cDi^BSMR 

1 X 1 ^ a w w 'rUJ fiw 9^ ■ ^ 


Pancreatic type Rnases from vertebrates 




RNase 1 or Bovine RNase A 




Eosinophil derived neurotoxin 




"osinoDhil cationic orotein 




iver RNase (RNase 4) 




Angiogenin 


*ln\/ine fieminal RNase 

^^/Vll Iw wwlllil Ivll ■ «l ^www 


~rna Rna^p^ fOnconase etc.) 

1 1 \l 1 CIO WW IWV^I IWlWW VWa/ 




Stri^ntolvsin (StreDtococcus DVOfienes) 


nhnlp<5t^rcil bindin&r toxins (StreDtococcus. Baciilus. 
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nhnlpra tnYin (Vibrio cholerae) 


Heat-labile enterotoxins (Escherichia CollD) 


Pprtij<;sis toxin (Bordetella oeriussis) 


FYOpnTvme 03 (Clostridium botulinum) 


AHenvlate ovclase toxin (Bordetella sp.) 


Anthrax edema factor (Bacillus anthracis) 




Diohtheria toxin (Corvnebacterium diphtheriae) 


P<;eijdomonas aeru&inosa exotoxin A 


Shisa toxins (Shisella dvsenteriae serotype I, 
Escherichia Coli) 


Rinin (Ricinus communis) 


Ribosome-inactivating proteins 


alpha-Sarcin and related toxins (Aspergillus) 




C2 toxin (Clostridium botulinum type C and D) 


Cytotoxic necrotizing factors (Escherichia coli) 


Enterotoxin A and cytotoxin B (Clostridium difficile) 


ActA (Listeria monocytogenes) 


IcsA (Shigella flexneni) 


Zonula occludens toxin (Vibrio cholerae) 
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Pyrogenic exotoxins (superaritigens) 
vot3pnyiococcus dureus ana oLreptococcus 
pyogenes) 


Anthrax lethal toxin (Bacillus anthracis) 


LeuKocidins and gamma lysins vbtapnylococcus spj 




Tetanus neurotoxin (.Clostridium tetani; 


VAMP-specific botulinum neurotoxins 


Botulinum neurotoxins type A and E (Clostridium 
botulinum; 


Botulinum neurotoxin type C (Clostridium 

botulinum) 


Vacuolating cytotoxin (Helicobacter pylon D; 




alpha-Scorpion toxins 


beta-Scorpion toxins 


Excitatory insect selective neurotoxins from 
scorpion venoms 


Depressant insect selective neurotoxins from 
scorpion venoms 


mu-Conotoxins (Conus geographus; 


mu-Agatoxins (Agelenopsis aperta; 


Anthopleurin-A. -B, and -0 (anemone toxin) 


Anemone toxins (type 11; 


Calitoxins 




Kaliotoxin 


Scyllatoxin (Leiurus quinquestriatus hebraeus) 


Apamin (honey bee Apis mellifera) 


IVIwLy pspUlvJc; Vnwney UCC:^ /Apio 1 lldlll CI ct/ 


Charybdotoxin and iberiotoxin (Leiurus 
quinquestriatus van hebraeus and Buthus tamul us) 


Margatoxin» noxiustoxin, and kaliotoxin 
(Centruroides margaritatus. Centruroides noxius, 
Androctonus mauretanicus) 


Dendrotoxins (Dendroaspis species) 


Sea anemone potassium channel toxins 
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Omega-Conotoxins (Conus spp.) 


Omega-Agatoxins (Agelenopsis aperta) 


Omega-Grammotoxin SIA (Grammostola spatulata 
Chilean pink tarantula) 


Hololena toxin (Hololena curta) 


PLTXII (Plectreurys tristes) 


Galciseptine (Dendroaspis polylepis) 


Calcicludine (Dendroaspis angusticeps) 


beta-Leptinotarsin-h 


Taicatoxin (Oxyuranus scutelatus scutelatus) 




alpha-Bungarotoxin (Bungarus multicinctus) 


alpha-Cobratoxin (Naja kaouthia) 


Erabutoxins (Laticauda semifasciata) 


Toxin alpha ('Naja nigricollis' ) 


kappa-Bungarotoxin (Bungarus multicinctus) 


alpha-Conotoxins (Conus spp.) 


Snake toxins against muscarinic acetylcholine 

receptors 


Muscarinic toxin-1^-5, -7, ml -toxin from green 
mamba (Dendroaosis ancusticeos) 


Muscarinic toxin— aloha, —beta from black mamaba 
(Dendroapsis polylepis) 




Helothermine (Heloderma horridum horriduni) 


m 


beta-Bungarotoxin (Bungarus multicinctus) 


Rattlesnake venom neurotoxins: crotoxin-related 
proteins 


Ammodytoxins (Vipera ammodytes ammodytes) 


Notexins (Notechis scutatus scutatus) 


Textilotoxin (Pseudonaja textilis textilis) 


Tai poxin 


alpha-Latrotoxin (black widow spider) 


alpha-Latroinsectotoxin (Latrodectus mactans tred 
ecimguttatus) 


Pardaxin (Pardachirus marmoratus) 


Palytoxin (Corals of the spp. Palythoa) 


Equinatoxins (Actinia equina L, sea anemone) 




Conantokins (Conus spp.) 
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SEQUENCE LISTING 



<110>- Japan Science and. T,echnolo.gY ..Cpoorat ^ _ _ 

<120> Therapentic drug containing drug components expressed and fused 
with proteins composing nano-particles 



<150> JP 2002-097280 
<151> 2002-3-29 

<160> 20 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 



<130> P023P01 
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<400> 1 

ccggtatctt atcgtcgtca tccttgtaat caatat 36 



<210> 2 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

^223> Description of Artificial Sequence:Artif icially 
Synthesized Sequence 

<400> 2 

atatattgat tacaaggatg acgacgataa gata 



<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'- Artificially 

Synthesized Primer Sequence 



wo 03/082345 PCT/JP03/02602 

3/56 

<400> 3 

.ataccggtgg_gctgtgatct gcctcaga , 28 



<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 

<400> 4 

atgcggccgc tcaagatgag cccaggtc 



<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially 
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Synthesized Primer Sequence 
<400> 5 

gaaccggtga gctacaactt gcttggatt 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 6 

atgcggccgc tcagtttcgg aggtaacctg 

<210> 7 

<211> 28 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 

<400> 7 

gcaccggtac aaaggaaaag aagaaata 28 



<210> 8 
<211> 29 
<212> DNA 

.<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Primer Sequence 

<400> 8 

ttgcggccgc tatgactgtg gtaccttat 



<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 

<400> 9 

ctgtcgaaat ccacgagggg aagaa 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
Synthesized Primer Sequence 

<400> 10 

ttcttcccct cgtggatttc gacag 



<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

tttcccttct cgtgacttga aagat 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artif icially 
Synthesized Primer Sequence 

<400> 12 

atctttcaag tcacgagaag ggaaa 



<210> 13 
<211> 2013 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (23). . (1999) 

<220> 

<223> Description of Artificial Sequence :GFP gene fused with HBsAg L pro 
tein gene 

<400> 13 

ctcgaggtcg agtataaaaa ca atg aga tot ttg ttg ate ttg gtt ttg tgt 52 

Met Arg Ser Leu Leu He Leu Val Leu Cys 

1 5 10 

ttc ttg cca ttg get get ttg ggt aag gtt cga eaa ggc atg ggg acg 100 
Phe Leu Pro Leu Ala Ala Leu Gly Lys Val Arg Gin Gly Met Gly Thr 

15 20 25 

aat ctt tct gtt ccc aat cct ctg gga ttc ttt cec gat cac cag ttg 148 
Asn Leu Ser Val Pro Asn Pro Leu Gly Phe Phe Pro Asp His Gin Leu 
30 35 40 



gac cct geg ttc gga gcc aac tea aae aat cca gat tgg gae ttc aae 
Asp Pro Ala Phe Gly Ala Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn 



196 
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45 50 55 

ccc aac aag gat caa tgg cca gag gca aat cag gta gga gcg gga gca 244 
Pro Asn Lys Asp Gin Trp Pro Glu Ala Asn Gin Val Gly Ala Gly Ala 
60 65 70 

ttc ggg cca ggg ttc acc cca cca cac ggc ggt ctt ttg ggg tgg age 292 
Phe Gly Pro Gly Phe Thr Pro Pro His Gly Gly Leu Leu Gly Trp Ser 
75 80 85 90 

cct cag get cag ggc ata ttg aca aca gtg cca gca gca cct cct cct 340 
Pro Gin Ala Gin Gly He Leu Thr Thr Val Pro Ala Ala Pro Pro Pro 

95 100 ■ 105 



gcc tec acc aat egg cag 
Ala Ser Thr Asn Arg Gin 
110 

cct eta aga gac agt eat 
Pro Leu Arg Asp Ser His 
125 

ttc cac caa get ctg eta 
Phe His Gin Ala Leu Leu 
140 



tea gga aga cag cct act 
Ser Gly Arg Gin Pro Thr 
115 

cct cag gcc atg cag tgg 
Pro Gin Ala Met Gin Trp 
130 

gat ccc aga gtg agg ggc 
Asp Pro Arg Val Arg Gly 
145 150 



ccc ate tet cca 388 
Pro He Ser Pro 
120 

aat tec aca aca 436 
Asn Ser Thr Thr 
135 

eta tat ttt cct 484 
Leu Tyr Phe Pro 
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get ggt ggc tec agt tec gga aca gta aae cet gtt ccg aet act gee 
Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Pro Thr Thr Ala 
155 160 165 170 



tea ccc ata tct ggg gac ect gca ecg aac atg gag aac aca aca tea 580 
Ser Pro He Ser Gly Asp Pro Ala Pro Asn Met Glu Asn Thr Thr Ser 
175 180 185 



gga ttc eta gga ccc ctg etc gtg tta eag geg ggg ttt ttc ttg ttg 628 
Gly Phe Leu Gly Pro Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu 
190 195 200 



aca aga cite etc aca ata 
Thr Arg lie Leu Thr He 
COS 

etc aat i:t eta ggg gga 
Leu Asii f'iu' l.fu Gly Gly 
220 

tec cca ;i< I tec aat cac 
Ser Pro Thr Ser Asn His 
235 240 



cca cag agt eta gac teg 
Pro Gin Ser Leu Asp Ser 
210 

gca ccc aeg tgt ect ggc 
Ala Pro Thr Cys Pro Gly 

225 230 

tea cca ace tet tgt ect 
Ser Pro Thr Ser Cys Pro 
245 



tgg tgg act tct 676 
Trp Trp Thr Ser 
215 

caa aat teg eag 724 
Gin Asn Ser Gin 

cca att tgt ect 772 . 
Pro He Cys Pro 
250 
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820 



ggc tat cgc tgg atg tgt ctg egg cgt ttt ate ata tte etc ttc ate 
Cly Tyr Arg Trp Met Cys Leu Arg Arg Phe lie He Phe Leu Phe He 
255 260 265 



ctg etg eta tge cte ate ttc ttg ttg gtt ctt ctg gac tac caa ggt 868 
Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly 
270 275 280 

atg ttg ccc gtt tgt cct eta ctt cca gga aea tea acc ace ago acg 916 
\5et Leu Pro Val Cys Pro Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr 
285 290 295 

ggK cca tge aag acc tge aeg att cct get caa gga ace tet atg ttt 964 
Gly Pro Cys Lys Thr Cys Thr He Pro Ala Gin Gly Thr Ser Met Phe 
300 305 310 

ccc tot tgt tge tgt aea aaa eet teg gac gga aac tge act tgt att 1012 
Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly Asn Cys Thr Cys He 
315 320 325 330 

ccc ate cca tea tec tgg get ttc gea aga ttc eta tgg gag tgg gee 1060 
Pro He Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala 
335 340 345 



tea gte cgt ttc tec tgg etc agt tta eta gtg cca ttt gtt eag tgg 
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Ser Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro Phe Val Gin Trp 
350 355 360 



ttc gta ggg ctt tec ccc act gtt tgg ctt tea gtt ata tgg atg atg 

Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Val He Trp Met Met 

365 370 - 375 

tgg tat tgg ggg oca agt ctg tac aac ate ttg agt ccc ttt tta cet 

Trp Tyr Trp Gly Pro Ser Leu Tyr Asn He Leu Ser Pro Phe Leu Pro 
380 - 385 390 



eta tta cca att ttc ttt tgt ctt tgg gta tat att gat tac aag gat 1252 
Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr lie Asp Tyr Lys Asp 
395 400 405 410 



gac gac gat aag ata ccg gtc gcc acc atg gtg age aag gge gag gag 1300 
Asp Asp Asp Lys He Pro Val Ala Thr Met Val Ser Lys Gly Glu Glu 
415 420 425 



ctg ttc acc ggg gtg gtg ccc ate ctg gtc gag ctg gac ggc gac gta 1348 
Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val 
430 435 440 



aac ggc cac aag ttc age gtg tec ggc gag ggc gag ggc gat gcc acc 1396 
Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr 
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445 . 450 455 

tac ggc aag ctg acG ctg aag ttc ate tgc acc acc ggc aag ctg ccc 1444 
Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly Lys Leu Pro 
460 465 470 

gtg ccc tgg ccc acc etc gtg acc acc ctg acc tac ggc gtg cag tgc 1492 
Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Tyr Gly Val Gin Cys 
475 480 485 490 

ttc age cgc tac ccc gac cae atg aag cag cac gac ttc ttc aag tec 1540 
Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser 
495 500 505 

gee atg ccc gaa ggc tac gtc cag gag cgc acc ate ttc ttc aag gac 1588 
Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp 
510 515 520 

gac ggc aac tac aag acc cgc gee gag gtg aag ttc gag ggc gac acc 1636 
Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr 
525 530 535 



ctg gtg aac cgc ate gag ctg aag ggc ate gac ttc aag gag gac ggc 
Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly 
540 545 550 



1684 
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aac ate ctg ggg cac aag ctg gag tac aac tac aac age cac aac gtc 1732 
Asn lie Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn Val 
555 560 565 570 

tat ate atg gee gac aag cag aag aac ggc ate aag gtg aac ttc aag 1780 
Tyr lie Met Ala Asp Lys Gin Lys Asn Gly He Lys Val Asn Phe Lys 
575 580 585 

ate cge cac aac ate gag gac ggc age gtg cag etc gee gac cac tac 1828 
lie Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp His Tyr 
590 595 600 



1876 



cag cag aac ace ecc ate ggc gac ggc cec gtg ctg ctg cce gac aac 
Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn 
605 610 615 



cac tac ctg age acc cag tec gcc ctg age aaa gac ecc aac gag aag 1924 
His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys 
620 625 630 

cgc gat cac atg gtc ctg ctg gag ttc gtg acc gcc gcc ggg ate act 1972 
Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr 
635 640 645 650 
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etc ggc atg gac gag ctg tac aag taa agcggcccct cgag 2013 
Leu Gly Met Asp Glu Leu Tyr Lys 
655 



<210> 14 
<211> 658 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence:GFP protein fused with HBsAg L 
protein 



<400> 14 

Met Arg Ser Leu Leu He Leu Val 

1 5 
Leu Gly Lys Val Arg Gin Gly Met 
20 

Pro Leu Gly Phe Phe Pro Asp His 
35 40 
Asn Ser Asn Asn Pro Asp Trp Asp 

50 55 
Pro Glu Ala Asn Gin Val Gly Ala 

65 70 
Pro Pro His Gly Gly Leu Leu Gly 



Leu Cys Phe Leu Pro Leu Ala Ala 

10 15 
Gly Thr Asn Leu Ser Val Pro Asn 

25 30 
Gin Leu Asp Pro Ala Phe Gly Ala 

45 

Phe Asn Pro Asn Lys Asp Gin Trp 
60 

Gly Ala Phe Gly Pro Gly Phe Thr 
75 80 
Trp Ser Pro Gin Ala Gin Gly He 
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85 90 95 

Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 

100 105 110 

Ser Gly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His 

115 120 125 

Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu 

130 135 140 

Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 155 160 

Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro He Ser Gly Asp 

165 170 175 

Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 

180 185 190 

Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He 

195 200 205 

Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 

210 215 220 

Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

Ser Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys 

245 250 255 

Leu Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He 

260 265 270 

Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 
275 280 285 
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Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 

290 295 300 

Thr He Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 

Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 

325 330 -335 

Ala Phe Ala Arg .Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 

340 345 350 

Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 

355 360 365 

Thr Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser 

370 375 380 

Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
385 390 395 400 

Cys Leu Trp Val Tyr He Asp Tyr Lys Asp Asp Asp Asp Lys He Pro 

405 410 415 

Val Ala Thr Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val 

420 425 430 

Pro He Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser 

435 440 445 

Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu 

450 455 460 

Lys Phe He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu 
465 470 475 480 

Val Thr Thr Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp 
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485 490 495 

His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr 

500 505 510 

Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr 

515 520 525 

Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu 

530 535 540 

Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys 
545 550 555 560 

Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys 

565. 570 575 

Gin Lys Asn Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu 

580 585 590 

Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He 

595 600 605 

Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin 

610 615 620 

Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu 
625 630 635 640 

Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu 
645 650 655 

Tyr Lys 



m 



WOW3/082345 PCT/JP03/02602 

19/56 



<210> 15 
<211> 1803 

-.<212> DNA 

<213> Artificial Sequence 



<220> 
<221> CDS 

<222> (23). . (1795) 



<220> 

<223> Description of Artificial Sequence : IFNco gene fused with HBsAg L 
rotein gene 



<400> 15 

ctcgaggtcg agtataaaaa ca atg aga tct ttg ttg ate ttg gtt ttg tgt 52 

Met Arg Ser Leu Leu He Leu Val Leu Cys 
15 10 

ttc ttg cca ttg get get ttg ggt aag gtt ega caa ggc atg ggg acg 100 
Phe Leu Pro Leu Ala Ala Leu Gly Lys Val Arg Gin Gly Met Gly Thr 

15 20 25 



aat ctt tct gtt ccc aat cot ctg gga ttc tt.t ccc gat cac cag ttg 
Asn Leu Ser Val Pro Asn Pro Leu Gly Phe Phe Pro Asp His Gin Leu 



148 
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30 35 40 



gac cct gcg ttc gga gcc aac tea aac aat cca gat tgg gac ttc aac 196 
Asp Pro Ala Phe Gly Ala Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn 
45 50 55 

ccc aac aag gat caa tgg cca gag gca aat cag gta gga gcg gga gca 244 
Pro Asn Lys Asp Gin Trp Pro Glu Ala Asn Gin Val Gly Ala Gly Ala 
60 65 70 

ttc ggg cca ggg ttc acc cca cca cac ggc ggt ctt ttg ggg tgg age 292 
Phe Gly Pro Gly Phe Thr Pro Pro His Gly Gly Leu Leu Gly Trp Ser 
75 80 85 90 

cct cag get cag ggc ata ttg aca aca gtg cca gca gca cct cct cct 340 
Pro Gin Ala Gin Gly He Leu Thr Thr Val Pro Ala Ala Pro Pro Pro 

95 100 105 

gcc tec acc aat egg cag tea gga aga cag cct act ccc ate tet cca 388 
Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro He Ser Pro 
110 115 120 



cct eta aga gac agt cat cct cag gcc atg cag tgg aat tec aca aca 
Pro Leu Arg Asp Ser His Pro Gin Ala Met Gin Trp Asn Ser Thr Thr 
125 130 135 



436 
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484 



532 



ttc cac caa get ctg eta gat ccc aga gtg agg ggc eta tat ttt cot 
Phe His Gin Ala Leu Leu Asp Pl^o Arg Val Arg Gly Leu Tyr Phe Pro 
140 145 150 

get ggt gge tec agt tee gga aca gta aac cet gtt ceg aet act gee 
Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Pro Thr Thr Ala 
155 160 165 170 



tea ccc ata tct ggg gae cct gea ceg aac atg gag aac aca aca tea 580 
Ser Pro He Ser Gly Asp Pro Ala Pro Asn Met Glu Asn Thr Thr Ser 
175 180 185 

gga tte eta gga ccc ctg etc gtg tta cag gcg ggg ttt ttc ttg ttg 628 
Gly Phe Leu Gly Pro Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu 
lyo 195 200 

aca ag:t a to etc aca ata cca cag agt eta gae teg tgg tgg act tct 676 
Thr Are 1 1 L. u Thr lie Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser 
•JO.- 210 215 

etc aat lit na ggg gga gea ccc acg tgt ect ggc eaa aat teg cag 724 
Leu Asn The Leu Gly Gly Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin 
220 225 230 
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tec cca acc tec aat eac tea eca ace tet tgt cct cca att tgt cct 
Ser Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pro Pro lie Cys Pro 
235 240 245 250 



ggc tat ego tgg atg tgt ctg egg cgt ttt ate ata ttc etc ttc ate 820 

Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He Phe Leu Phe He 
255 260 265 

ctg ctg eta tgc etc ate ttc ttg ttg gtt ctt ctg gac tac caa ggt 868 

Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly 

270 275 280 



atg ttg cce gtt tgt cct 
Met Leu Pro Val Cys Pro 

285 

ggg eca tgc aag aec tgc 
Gly Pro Cys Lys Thr Cys 
300 

cce tet tgt tgc tgt aca 
Pro Ser Cys Cys Cys Thr 
315 320 



eta ctt cca gga aca tea 
Leu Leu Pro Gly Thr Ser 
290 

acg att cct get caa gga 
Thr He Pro Ala Gin Gly 
305 310 

aaa cct teg gac gga aac 
Lys Pro Ser Asp Gly Asn 
325 



acc aec age acg 916 
Thr Thr Ser Thr 
295 

acc tet atg ttt 964 

Thr Ser Met Phe 

tgc act tgt att 1012 
Cys Thr Cys He 
330 



cce ate cca tea tec tgg get ttc gea aga ttc eta tgg gag tgg gee 



1060 
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Pro He Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala 
335 340 345 

tea gtc cgt ttc tec tgg etc agt tta eta gtg cca ttt gtt cag tgg 1108 
Ser Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro Phe Val Gin Trp 
350 355 360 

ttc gta ggg ctt tec cec act gtt tgg ett tea gtt ata tgg atg atg 1156 
Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Val He Trp Met Met 
365 370 375 

tgg tat tgg ggg cca agt ctg tac aac ate ttg agt cec ttt tta cct 1204 
Trp Tyr Trp Gly Pro Ser Leu Tyr Asn He Leu Ser Pro Phe Leu Pro 
380 385 390 

eta tta cca att ttc ttt tgt ctt tgg gta tat att gat tac aag gat 1252 
Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr He Asp Tyr Lys Asp 
395 400 405 410 

gac gac gat aag ata ecg gtg ggc tgt gat ctg cct cag aac cat ggc 1300 
Asp Asp Asp Lys He Pro Val Gly Cys Asp Leu Pro Gin Asn His Gly 
415 420 425 



eta ctt age agg aac ace ttg gtg ctt ctg cac caa atg agg aga ate 
Leu Leu Ser Arg Asn Thr Leu Val Leu Leu His Gin Met Arg Arg He 



1348 
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430 ' 435 440 



tec cct ttc ttg tgt etc aag gac aga aga gac ttc agg ttc ccc cag 1396 
Ser Pro Phe Leu Cys Leu Lys Asp Arg Arg Asp Phe Arg Phe Pro Gin 
445 450 455 

gag atg gta aaa ggg age cag ttg cag aag gcc cat gtc atg tct gtc 1444 
Glu Met Val Lys Gly Ser Gin Leu Gin Lys Ala His Val Met Ser Val 
460 465 470 

etc cat gag atg ctg cag cag ate ttc ago etc ttc cac aca gag cgc 1492 
Leu His Glu Met Leu Gin Gin He Phe Ser Leu Phe His Thr Glu Arg 
475 480 485 490 



1540 



tec tct get Rcc tgg aac atg acc etc eta gac caa etc cac act gga 
Ser Ser Ala Ala Trp Asn Met Thr Leu Leu Asp Gin Leu His Thr Gly 
495 500 505 



ctt cut <-a.^ caa ctg caa cac ctg gag ace tge ttg ctg cag gta gtg 1588 
Leu Hip <.lti (;in Leu Gin His Leu Glu Thr Cys Leu Leu Gin Val Val 
r.lO 515 520 



gga gaa e.»i'' caa tct get ggg gca att age age cct gea ctg ace ttg 
Gly Glu Gly Glu Ser Ala Gly Ala He Ser Ser Pro Ala Leu Thr Leu 
525 530 535 



1636 
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agg agg tac ttc cag gga ate cgt gtc 
Arg Arg Tyr Phe Gin Gly He Arg Val 
540 545 

age gac tgt gcc tgg gaa gtt gtc aga 
Ser Asp Cys Ala Trp Glu Val Val Arg 
555 560 

ttc tta tea aca aac atg caa gaa aga 
Phe Leu Ser Thr Asn Met Gin Glu Arg 
575 

ctg ggc tea tct tga gcggccgc 
Leu Gly Ser Ser 
590 



tac ctg aaa gag aag aaa tac 1684 
Tyr Leu Lys Glu Lys Lys Tyr 
550 

atg gaa ate atg aaa tec ttg 1732 
Met Glu He Met Lys Ser Leu 
565 570 

ctg aga agt aaa gat aga gac 1780 
Leu Arg Ser Lys Asp Arg Asp 
580 585 

1803 



<210> 16 
<211> 590 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: IFN co protein fused with HBsAg 
L protein 
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<400> 16 

Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro Leu Ala Ala 

1 5 10 15 

Leu Gly Lys Val Arg Gin Gly Met Gly Thr Asn Leu Ser Val Pro Asn 

20 25 30 

Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro Ala Phe Gly Ala 

35 40 45 

Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Gin Trp 

50 55 60 

Pro Glu Ala Asn Gin Val Gly Ala Gly Ala Phe Gly Pro Gly Phe Thr 
65 70 75 80 

Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin Ala Gin Gly He 

85 90 95 

l.eu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 

100 105 110 

Ser Gly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His 

115 120 125 

Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu 

130 135 140 

Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 155 160 

Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro He Ser Gly Asp 

165 170 175 

Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 
180 185 190 
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Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He 

195 200 205 

Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 

210 215 220 

Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

Ser Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys 

245 250 255 

Leu Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He 

260 265 270 

Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 

275 280 285 

Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 

290 295 300 

Thr He Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 

Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 

325 330 335 

Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 

340 345 350 

Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 

355 360 365 

Thr Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser 

370 375 380 

Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
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385 390 395 400 

Cys Leu Trp Val Tyr He Asp Tyr Lys Asp Asp Asp Asp Lys He Pro 

405 410 415 

Val Gly Cys Asp Leu Pro Gin Asn His Gly Leu Leu Ser Arg Asn Thr 

420 425 430 

Leu Val Leu Leu His Gin Met Arg Arg He Ser Pro Phe Leu Cys Leu 

435 440 445 

Lys Asp Arg Arg Asp Phe Arg Phe Pro Gin Glu Met Val Lys Gly Ser 

450 455 460 

Gin- Leu Gin Lys Ala His Val Met Ser Val Leu His Glu Met Leu Gin 
465 470 475 480 

Gin He Phe Ser Leu Phe His Thr Glu Arg Ser Ser Ala Ala Trp Asn 

485 490 495 

Met Thr Leu Leu Asp Gin Leu His Thr Gly Leu His Gin Gin Leu Gin 

500 505 510 

His Leu Glu Thr Cys Leu Leu Gin Val Val Gly Glu Gly Glu Ser Ala 

515 520 525 

Gly Ala He Ser Ser Pro Ala Leu Thr Leu Arg Arg Tyr Phe Gin Gly 

530 535 540 

He Arg Val Tyr Leu Lys Glu Lys Lys Tyr Ser Asp Cys Ala Trp Glu 
545 550 555 560 

Val Val Arg Met Glu He Met Lys Ser Leu Phe Leu Ser Thr Asn Met 

565 570 575 

Gin Glu Arg Leu Arg Ser Lys Asp Arg Asp Leu Gly Ser Ser 
580 585 590 
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<210> 17 
<211> 1779 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (23). . (1771) 
<220> 

<223> Description of Artificial Sequence : IFN jS gene fused with HBsAg L 
rotein gene 

<400> 17 

ctcgaggtcg agtataaaaa ca atg aga tct ttg ttg ate ttg gtt ttg tgt 52 

Met Arg Ser Leu Leu He Leu Val Leu Cys 



ttc ttg cca ttg get get ttg ggt aag gtt ega caa ggc atg ggg acg 
Phe Leu Pro Leu Ala Ala Leu Gly Lys Val Arg Gin Gly Met Gly Thr 



1 



5 



10 



15 



20 



25 
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aat ctt tct gtt ccc aat cct ctg gga ttc ttt ccc gat cac cag ttg 148 

Asn Leu Ser Val Pro Asn Pro Leu Gly Phe Phe Pro Asp His Gin Leu 
30 35 40 

gac cct gcg ttc gga gcc aac tea aac aat cca gat tgg gac ttc aac 196 
Asp Pro Ala Phe Gly Ala Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn 
45 50 55 

ccc aac aag gat caa tgg cca gag gca aat cag gta gga gcg gga gca 244 
Pro Asn Lys Asp Gin Trp Pro Glu Ala Asn Gin Val Gly Ala Gly Ala 
60 65 70 

ttc ggg cca ggg ttc acc cca cca cac ggc ggt ctt ttg ggg tgg age 292 
Phe Gly Pro Gly Phe Thr Pro Pro His Gly Gly Leu Leu Gly Trp Ser 
75 80 85 90 

cct cag get cag ggc ata ttg aca aca gtg cca gca gca cct cct cct 340 
Pro Gin Ala Gin Gly He Leu Thr Thr Val Pro Ala Ala Pro Pro Pro 

95 100 105 

gee tec aec aat egg cag tea gga aga cag cct act cec ate tct eca 388 
Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro He Ser Pro 
110 115 120 



cct eta aga gac agt eat cct cag gcc atg cag tgg aat tec aca aca 



wo 03/082345 ^^|^ PCT/JPn3/»2602 

31/56 

Pro Leu Arg Asp Ser His Pro Gin Ala Met Gin Trp Asn Ser Thr Thr 
125 130 135 

ttc cac caa get ctg eta gat ccc aga gtg agg ggc eta tat ttt cot 484 
Phe His Gin Ala Leu Leu Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro 
140 145 150 

get ggt ggc tec agt tec gga aca gta aac ect gtt ecg act act gee 532 
Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Pro Thr Thr Ala 
155 160 165 170 



580 



tea ccc ata tct ggg gac cct gca ccg aac atg gag aac aca aca tea 
Ser Pro He Ser Gly Asp Pro Ala Pro Asn Met Glu Asn Thr Thr Ser 
175 180 185 



gga ttc eta gga ccc etg etc gtg tta cag gcg ggg ttt ttc ttg ttg 628 
Gly Phe Leu Gly Pro Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu 
190 195 200 

aca aga ate etc aca ata cca cag agt eta gac teg tgg tgg act tct 676 
Thr Arg He Leu Thr He Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser 
205 210 215 

etc aat ttt eta ggg gga. gca ccc aeg tgt cct ggc caa aat teg cag 724 
Leu Asn Phe Leu Gly Gly Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin 
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220 225 230 



tec cca acc tec aat cac tea cca 
Ser Pro Thr Ser Asn His Ser Pro 
235 240 

ggc tat cgc tgg atg tgt ctg egg 
Gly Tyr Arg Trp Met Cys Leu Arg 
255 



acc tct tgt cet cca att tgt cct 772 

Thr Ser Cys Pro Pro He Cys Pro 

245 250 

cgt ttt ate ata ttc etc ttc ate 820 

Arg Phe He He Phe Leu Phe He 
260 265 



ctg ctg eta tgc etc ate ttc ttg ttg gtt ett ctg gae tac caa ggt 868 
Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly 
270 275 280 



atg ttg ccc gtt tgt cct eta ctt cca gga aca tea acc acc age aeg 916 
Met Leu Pro Val Cys Pro Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr 
285 290 295 



ggg cca tgc aag ace tgc aeg att cct get caa gga ace tct atg ttt 964 

Gly Pro Cys Lys Thr Cys Thr He Pro Ala Gin Gly Thr Ser Met Phe 
300 305 310 

ccc tct tgt tgc tgt aca aaa cct teg gae gga aac tgc act tgt att 1012 

Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly Asn Cys Thr Cys He 
315 320 325 330 
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1060 



ccc ate cca tea tec tgg get ttc gea aga ttc eta tgg gag tgg gee 
Pro He Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala 
335 340 345 



tea gte cgt ttc tec tgg etc agt tta eta gtg cea ttt gtt eag tgg 1108 
Ser Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro Phe Val Gin Trp 
350 355 360 

ttc gta ggg ctt tee ccc act gtt tgg ctt tea gtt ata tgg atg atg 1156 
Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Val He Trp Met Met 
365 370 375 



1204 



tgg tat tgg ggg cca agt ctg tae aae ate ttg agt ccc ttt tta cct 
Trp Tyr Trp Gly Pro Ser Leu Tyr Asn He Leu Ser Pro Phe Leu Pro 
380 385 390 



eta ttn (.-.•.. .itt ttc ttt tgt ctt tgg gta tat att gat tac aag gat 1252 
Leu L€ U Pr.. I U- Phe Phe Cys Leu Trp Val Tyr He Asp Tyr Lys Asp 
395 400 405 410 



gac gac i:ni ata ccg gtg age tac aae ttg ctt gga ttc eta caa 

Asp Asp Ar.i- Lys He Pro Val Ser Tyr Asn Leu Leu Gly Phe Leu Gin 
415 420 425 



1300 



1348 
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aga age age aat ttt cag tgt cag aag etc ctg tgg caa ttg aat ggg 
Arg Ser Ser Asn Phe Gin Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly 
430 435 440 

agg ctt gaa tac tgc etc aag gac agg atg aac ttt gac ate cct gag 1396 
Arg Leu Glu Tyr Cys Leu Lys Asp Arg Met Asn Phe Asp He Pro Glu 
445 450 455 

gag att aag cag ctg cag cag ttc cag aag gag gac gcc gca ttg ace 1444 
Glu He Lys Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr 
460 465 470 

ate tat gag atg etc cag aac ate ttt get att ttc aga caa gat tea 1492 
He Tyr Glu Met Leu Gin Asn He Phe Ala He Phe Arg Gin Asp Ser 
475 480 485 490 

tct age act gge tgg aat gag act att gtt gag aac etc ctg get aat 1540 
Ser Ser Thr Gly Trp Asn Glu Thr He Val Glu Asn Leu Leu Ala Asn 
495 500 505 

gtc tat cat cag ata aac cat .ctg aag aca gtc ctg gaa gaa aaa ctg 1588 
Val Tyr His Gin He Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu 
510 515 520 



gag aaa gaa gat ttc ace agg gga aaa etc atg age agt ctg cac ctg 
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Glu Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser Leu His Leu 
525 530 535 

aaa aga tat tat ggg agg att ctg cat tac ctg aag gcc sag gag tac 1684 
Lys Arg Tyr Tyr Gly Arg lie Leu His Tyr Leu Lys Ala Lys Glu Tyr 
540 545 550. 

agt cac tgt gcc tgg acc ata gtc aga gtg gaa ate eta agg aac ttt 1732 
Ser His Cys Ala Trp Thr He Val Arg Val Glu He Leu Arg Asn Phe 
555 560 565 570 

tac ttc att aac aga ett aca ggt tac etc cga aac tga gcggccgc 1779 
Tyr Phe He Asn Arg Leu Thr Gly Tyr Leu Arg Asn 
575 580 



<210> 18 
<211> 582 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence : IFN /3 protein fused with HBsAg 
L protein 
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<400> 18 

Met Arg Ser Leu Leu He Leu Val Leu Cys Phe Leu Pro Leu Ala Ala 

15 10 15 

Leu Gly Lys Val Arg Gin Gly Met Gly Thr Asn Leu Ser Val Pro Asn 

20 25 30 

Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro Ala Phe Gly Ala 

35 40 45 

Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn Lys Asp Gin Trp 

50 55 60 

Pro Glu Ala Asn Gin Val Gly Ala Gly Ala Phe Gly Pro Gly Phe Thr 
65 70 75 80 

Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin Ala Gin Gly He 

85 90 95 

Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser Thr Asn Arg Gin 

100 105 110 

Ser Gly Arp Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His 

Ho 120 125 

Pro Gill Ala Met Gin Trp Asn Ser Thr Thr Phe His Gin Ala Leu Leu 

130 135 140 

Asp Prc> Ai i- V..1 Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 155 160 

Gly Thr Val A::ii Pro Val Pro Thr Thr Ala Ser Pro He Ser Gly Asp 

165 170 175 

Pro Ala Pro Asu Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 
180 185 190 
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Leu Val Leu Gin Ala Gly Pifie Phe Leu Leu Thr Arg He Leu Thr He 

195 200 205 

Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 

210 215 220 

Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

StT Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys . 

245 250 255 

Lc'U Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He 

260 265 270 

Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 

275 280 285 

Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 

290 295 300 

Thr He Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 

Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 

325 330 335 

Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 

340 345 350 

Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 

355 360 365 

Thr Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser 

370 375 380 

Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
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385 390 395 400 

Cys Leu Trp Val Tyr He Asp Tyr Lys Asp Asp Asp Asp Lys He Pro 

405 410 415 

Val Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe Gin 

420 425 430 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr Cys Leu 

435 440 445 

Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu He Lys Gin Leu Gin 

450 455 460 

Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr Glu Met Leu Gin 
465 470 475 480 

Asn He Phe Ala He Phe Arg Gin Asp Ser Ser Ser Thr Gly Trp Asn 

485 490 495 

Glu Thr He Val Glu Asn Leu Leu Ala Asn Val Tyr His Gin He Asn 

500 505 510 

His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp Phe Thr 

515 520 525 

Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg 

530 535 540 

He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr 
545 550 555 560 

He Val Arg Val Glu He Leu Arg Asn Phe Tyr Phe He Asn Arg Leu 

565 570 575 

Thr Gly Tyr Leu Arg Asn 
580 



wo 03/082345 



m 



PCT/JP«3/»2602 



39/56 



<210> 19 
<211> 3359 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 

<222> (23). . (3352) 
<220> 

<223> Description of Artificial Sequence :HGF gene fused with HBsAg L pro 
tein gene , 

<400> 19 

ctcgaggtcg agtataaaaa ca atg aga tct ttg ttg ate ttg gtt ttg tgt 52 

Met Arg Ser Leu Leu He Leu Val Leu Cys 



10 



ttc ttg cca ttg get get ttg ggt aag gtt cga caa ggc atg ggg aeg 



100 



Phe Leu Pro Leu Ala Ala Leu Gly Lys Val Arg Gin Gly Met Gly Thr 



15 



20 



25 
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aat ctt tct gtt ccc aat cct ctg gga ttc ttt ccc gat cac cag ttg 148 
Asn Leu Ser Val Pro Asn Pro Leu Gly Phe Phe Pro Asp His Gin Leu 
30 35 40 



196 



pac cct gcg ttc gga gcc aac tea aac aat cca gat tgg gac ttc aac 
Asp Pro Ala Phe Gly Ala Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn 
45 50 55 



ccc aac aag gat caa tgg cca gag gca aat cag gta gga gcg gga gca 244 
Pro Asn Lys Asp Gin Trp Pro Glu Ala Asn Gin Val Gly Ala Gly Ala 
60 65 70 

ttc ggg cca ggg ttc acc cca cca cac ggc ggt ctt ttg ggg tgg age 292 
Phe Gly Pro Gly Phe Thr Pro Pro His Gly Gly Leu Leu Gly Trp Ser 
75 80 85 90 



cc 



t cag get cag ggc ata ttg aca aca gtg cca gca gca cct cct cct 
Pro Gin Ala Gin Gly He Leu Thr Thr Val Pro Ala Ala Pro Pro Pro 

95 100 105 



340 



gcc tec ace aat egg cag tea gga aga cag cct act ccc ate tct cca 388 
Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro He Ser Pro 
110 115 120 



wo 03/082345 

cct eta aga gac 
Pro Leu Arg Asp 
125 

ttc cac caa get 
Phe His Gin Ala 
140 

get ggt ggc tee 
Ala Gly Gly Ser 
155 



m 

agt cat cct 
Ser His Pro 

ctg eta gat 
Leu Leu Asp 
145 

agt tec gga 
Ser Ser Gly 
160 
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cag gcc atg 
Gin Ala Met 
130 

ccc aga gtg 
Pro Arg Val 

aca gta aac 
Thr Val Asn 




cag tgg aat tec 
Gin Trp Asn Ser 
135 

agg ggc eta tat 
Arg Gly Leu Tyr 
150 

cct gtt eeg act 
Pro Val Pro Thr 
165 



PCT/JP03/02602 

aca aca 436 
Thr Thr 

ttt cct 484 
Phe Pro 

act gcc 532 
Thr Ala 
170 



tea ccc ata tct ggg gac cct gea ccg aac atg gag aac aca aca tea 580 
Ser Pro He Ser Gly Asp Pro Ala Pro Asn Met Glu Asn Thr Thr Ser 
175 ISO 185 

gga ttc eta gga ccc ctg etc gtg tta cag geg ggg ttt ttc ttg ttg 628 
Gly Phe Leu Gly Pro Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu 
190 195 200 



aca aga ate etc aca ata eca cag agt eta gac teg tgg tgg act tct 676 
Thr Arg He Leu Thr He Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser 
205 210 215 



etc aat ttt eta ggg gga gca ccc acg tgt cct ggc eaa aat teg cag 



724 
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Leu Asn Phe Leu Gly Gly Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin 

220 225 230 



772 



820 



tec cca acc tec aat cac tea eca ace tot tgt cet cca att tgt ect 
Ser Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pro Pro He Cys Pro 

r,Ar\ 245 250 

235 240 



ggc tat cgc tgg atg tgt ctg egg egt ttt ate ata ttc etc ttc ate 
Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe lie He Phe Leu Phe He 
255 260 265 



ctg ctg eta tgc etc ate ttc ttg ttg gtt ctt ctg gac tac caa ggt 868 
Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly 
270 275 280 

atg ttg ccc gtt tgt ect eta ctt cca gga aea tea acc ace age acg 916 
Met Leu Pro Val Cys Pro Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr 
285 290 295 

ggg cca tgc aag acc tgc acg att ect get caa gga acc tet atg ttt 964 
Gly Pro Cys Lys Thr Cys Thr He Pro Ala Gin Gly Thr Ser Met Phe 
300 305 310 

ccc tet tgt tgc tgt aca aaa ect teg gae gga aac tgc act tgt att 1012 
Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly Asn Cys Thr Cys He 



wo 03/082345 PCT/JP03/02602 

43/56 



315 



320 325 330 



1060 



ccc ate cca tea tee tgg get ttc gca aga ttc eta tgg gag tgg gee 
Pro He Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala 
335 340 345 



tea gtc cgt ttc tee. tgg ete agt tta eta gtg cca ttt gtt cag tgg 1108 
Ser Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro Phe Val Gin Trp 
350 355 360 

ttc gta ggg ctt tec ccc act gtt tgg ctt tea gtt ata tgg atg atg 1156 
Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Val He Trp Met Met 
365 370 375 

tgg tat tgg ggg cca agt ctg tac aae ate ttg agt ecc ttt tta ect 1204 
Trp Tyr Trp Gly Pro Ser Leu Tyr Asn He Leu Ser Pro Phe Leu Pro 
380 385 390 



eta tta cca att ttc ttt tgt ctt 
Leu Leu Pro He Phe Phe Cys Leu 
395 400 

gae gac gat aag ata ceg gta caa 
Asp Asp Asp Lys He Pro Val Gin 
415 



tgg gta tat att gat tac aag gat 1252 
Trp Val Tyr He Asp Tyr Lys Asp 
405 410 

agg aaa aga aga aat aca att cat 1300 
Arg Lys Arg Arg Asn Thr He His 
420 425 
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gaa ttc aaa 
Glu Phe Lys 

ctg aag ata 
Leu Lys lie 
445 

aga- tgt act 
Arg Cys Thr 
460 

ttt gat aaa 
Phe Asp Lys 
475 

tea agt gga 
Ser Ser Gly 

aac aaa gac 
Asn Lys Asp 



aaa tea gca 
Lys Ser Ala 
430 

aaa acc aaa 
Lys Thr Lys 

agg aat aaa 
Arg Asn Lys 

gca aga aaa 
Ala Arg Lys 
480 

gtg aaa aaa 
Val Lys Lys 
495 

tac att aga 
Tyr He Arg 
510 



aag act acc 
Lys Thr Thr 
435 

aaa gtg aat 
Lys Val Asn 
450 

gga ctt cca 
Gly Leu Pro 
465 

caa tgc etc 
Gin Cys Leu 

gaa ttt gge 
Glu Phe Gly 

aac tgc ate 
Asn Cys He 
515 



eta ate aaa 
Leu He Lys 

act gca gac 
Thr Ala Asp 

ttc act tgc 
Phe Thr Cys 
470 

tgg ttc cec 
Trp Phe Pro 
485 

cat gaa ttt 
His Glu Phe 
500 

att ggt aaa 
He Gly Lys 



ata gat cca 
He Asp Pro 
440 

caa tgt get 
Gin Cys Ala 
455 

aag get ttt 

Lys Ala Phe 

ttc aat age 
Phe Asn Ser 

gac etc tat 
Asp Leu Tyr 
505 

gga ege age 
Gly Arg Ser 
520 



gca 1348 
Ala 

aat 1396 
Asn 

gtt 1444 
Val 

atg 1492 
Met 
490 

gaa 1540 
Glu 

tac 1588 
Tyr 
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# 



aag gga aca gta tct ate act aag agt ggc ate aaa tgt eag ccc tgg 1636 
Lys Gly Thr Val Ser He Thr Lys Ser Gly He Lys Cys Gin Pro Trp 
525 530 535 

agt tec atg ata eca eac gaa cac age tat egg ggt aaa gac eta cag 1684 
Ser Ser Met He Pro His Glu.His Ser Tyr Arg Gly Lys Asp Leu Gin 
540 545 550 

gaa aac tac tgt cga aat cca cga ggg gaa gaa ggg gga cce tgg tgt 1732 
Glu Asn Tyr Cys Arg Asn Pro Arg Gly Glu Glu Gly Gly Pro Trp Cys 
555 560 565 570 

ttc aca age aat cca gag gta cgc tac gaa gtc tgt gac att cct cag 1780 
Phe Thr Ser Asn Pro Glu Val Arg Tyr Glu Val Cys Asp He Pro Gin 
575 580 585 

tgt tea gaa Ktt gaa tgc atg acc tgc aat ggg gag agt tat cga ggt 1828 
Cys Ser Glii V:il Glu Cys Met Thr Cys Asn Gly Glu Ser Tyr Arg Gly 
r.OO 595 600 



etc atg >;.it cat aca gaa tea ggc aag att tgt eag cgc tgg gat cat 1876 
Leu Met Art* His Thr Glu Ser Gly Lys lie Cys Gin Arg Trp Asp His 
60C. 610 615 



cag aca cca cac egg eac aaa tte ttg cct gaa aga tat ccc gac aag 



1924 
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Gin Thr Pro His Arg His Lys Phe Leu Pro Glu Arg Tyr Pro Asp Lys 
620 625 630 



1972 



ggc ttt gat gat aat tat tgc cgc aat ccc gat ggc cag ccg agg cca 
Gly Phe Asp Asp Asn Tyr Cys Arg Asn Pro Asp Gly Gin Pro Arg Pro 
635 640 645 650 



tgg tgc tat act ctt gac cct cac acc cgc tgg gag tac tgt gca att 2020 
Trp Cys Tyr Thr Leu Asp Pro His Thr Arg Trp Glu Tyr Cys Ala lie 
655 660 665 

aaa aca tgc get gac aat act atg aat gac act gat gtt cct ttg gaa 2068 
Lys Thr Cys Ala Asp Asn Thr Met Asn Asp Thr Asp Val Pro Leu Glu 
670 675 680 

aca act gaa tgc ate caa ggt caa gga gaa ggc tac agg ggc act gtc 2116 
Thr Thr Glu Cys He Gin Gly Gin Gly Glu Gly Tyr Arg Gly Thr Val 
685 690 695 

aat acc att tgg aat gga att cca tgt cag cgt tgg gat tct cag tat 2164 
Asn Thr lie Trp Asn Gly He Pro Cys Gin Arg Trp Asp Ser Gin Tyr 
700 705 710 

cct cac gag cat gac atg act cct gaa aat ttc aag tgc aag gac eta 2212 
Pro His Glu His Asp Met Thr Pro Giu Asn Phe Lys Cys Lys Asp Leu 
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715 ' 720 725 730 

cga gaa aat tac tgc cga aat cca gat ggg tct gaa tea ccc tgg tgt 2260 
Arg Glu Asn Tyr Cys Arg Asn Pro Asp Gly Ser Glu Ser Pro Trp Cys 
735 740 745 

ttt acc act gat cca aac ate cga gtt ggc tac. tgc tec caa att cca 2308 
Phe Thr Thr Asp Pro Asn He Arg Val Gly Tyr Cys Ser Gin He Pro 
750 755 760 

aac tgt gat atg tea cat gga caa gat tgt tat cgt ggg aat ggc aaa 2356 
Asn Cys Asp Met Ser His Gly Gin Asp Cys Tyr Arg Gly Asn Gly Lys 
765 770 775 



aat tat atg ggc aac 
Asn Tyr Met Gly Asn 
780 

atg tgg gac aag aac 
Met Trp Asp Lys Asn 
795 



tta tec caa aca aga tct 
Leu Ser Gin Thr Arg Ser 
785 

atg gaa gac tta cat cgt 
Met Glu Asp Leu His Arg 
800 805 



gga eta aca tgt tea 2404 

Gly Leu Thr Cys Ser 

790 

cat ate tte tgg gaa 2452 
His He Phe Trp Glu 
810 



cca gat gea agt aag ctg aat gag aat tac tgc cga aat cca gat gat 
Pro Asp Ala Ser Lys Leu Asn Glu Asn Tyr Cys Arg Asn Pro Asp Asp 
815 820 825 



2500 
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gat get cat gga ccc tgg tgc tac acg gga aat cca etc att cct tgg 2548 
Asp Ala His Gly Pro Trp Cys Tyr Thr Gly Asn Pro Leu He Pro Trp 
830 835 840 



gat tat tgc cct att tct cgt tgt gaa ggt gat acc aca cct aca ata 2596 
Asp Tyr Cys Pro He Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr He 
845 850 855 



gtc aat tta gac cat ccc gta ata tct tgt gee aaa acg aaa caa ttg 2644 
Val Asn Leu Asp His Pro Val He Ser Cys Ala Lys Thr Lys Gin Leu 
860 865 870 



cga gtt gta aat ggg att cca aca cga aca aac ata gga tgg atg gtt 2692 
Arg Val Val Asn Gly He Pro Thr Arg Thr Asn He Gly Trp Met Val 
875 880 885 890 



agt tTt: ;u;a tac aga aat aaa cat ate 
Ser Leu Ar^;; Tyr Arg Asn Lys His He 
895 



tgc gga gga tea ttg ata aag 2740 
Cys Gly Gly Ser Leu He Lys 
900 905 



gag agt gtt ctt act gca cga cag tgt ttc cct tct cgt gac ttg 2788 

Glu Ser Trp V;:] Leu Thr Ala Arg Gin Cys Phe Pro Ser Arg Asp Leu 
910 915 920 
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aaa gat tat gaa get tgg ctt gga att cat gat gtc cac gga aga gga 2836 
Lys Asp Tyr Glu Ala Trp Leu Gly He His Asp Val His Gly Arg Gly 

925. ™ , . 930 „. „935 

gat gag aaa tgc aaa cag gtt etc aat gtt tec cag ctg gta tat gge 2884 
Asp Glu Lys Cys Lys Gin Val Leu Asn Val Ser Gin Leu Val Tyr Gly 
940 945 950 

cct gaa gga tea gat ctg gtt tta atg aag ctt gee agg cet get gtc 2932 
Pro Glu Gly Ser Asp Leu Val Leu Met Lys Leu Ala Arg Pro Ala Val 
955 960 965 970 

ctg gat gat ttt gtt agt acg att gat tta cet aat tat gga tgc aca 2980 
Leu Asp Asp Phe Val Ser Thr He Asp Leu Pro Asn Tyr Gly Cys Thr 
975 980 985 



att cct gaa aag ace agt tgc agt gtt tat gge tgg ggc tac act gga 3028 

He Pro Glu Lys Thr Ser Cys Ser Val Tyr Gly Trp Gly Tyr Thr Gly 

990 995 1000 

ttg ate aac tat gat ggc eta tta cga gtg gea cat etc tat ata atg 3076 

Leu He Asn Tyr Asp Gly Leu Leu Arg Val Ala His Leu Tyr He Met 
1005 1010 1015 

gga aat gag aaa tgc age cag cat cat cga ggg aag gtg act ctg aat 3124 
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Gly Asn Glu Lys Cys Ser Gin His His Arg Gly Lys Val Thr Leu Asn 
1020 1025 1030 

gag tct gaa ata tgt get ggg get gaa aag att gga tea gga eca tgt 3172 
Glu Ser Glu He Cys Ala Gly Ala Glu Lys He Gly Ser Gly Pro Cys 
1035 1040 1045 1050 

gag ggg gat tat ggt gge cca ctt gtt tgt gag eaa cat aaa atg aga 3220 
Glu Gly Asp Tyr Gly Gly Pro Leu Val Cys Glu Gin His Lys Met Arg 
1055 1060 1065 

atg gtt ctt ggt gtc att gtt cct ggt cgt gga tgt gcc att cca aat 3268 
Met Val Leu Gly Val He Val Pro Gly Arg Gly Cys Ala He Pro Asn 
1070 1075 1080 

cgt cct ggt att ttt gtc cga gta gca tat tat gca aaa tgg ata cac 3316 
Arg Pro Gly He Phe Val Arg Val Ala Tyr Tyr Ala Lys Trp He His 
1085 1090 1095 

aaa att att tta aca tat aag gta cca cag tea tag cggcegc 3359 
Lys He He Leu Thr Tyr Lys Val Pro Gin Ser 

1100 1105 1110 



<210> 20 
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<211> 1109 
<212> PRT 

<213> Artificial. Sequence 

<223> Description of Artificial Sequence:HGF protein fused with HBsAg L 
protein 



<400> 20 

Met Arg Ser Leu Leu 
1 5 
Leu Gly Lys Val Arg 
20 

Pro Leu Gly Phe Phe 
35 

Asn Ser Asn Asn Pro 
50 

Pro Glu Ala Asn Gin 
65 

Pro Pro His Gly Gly 

85 

Leu Thr Thr Val Pro 
100 

Ser Gly Arg Gin Pro 
115 

Pro Gin Ala Met Gin 



He Leu Val Leu Cys Phe 

10 

Gin Gly Met Gly Thr Asn 
25 

Pro Asp His Gin Leu Asp 
40 

Asp Trp Asp Phe Asn Pro 
55 

Val Gly Ala Gly Ala Phe 
70 75 
Leu Leu Gly Trp Ser Pro 

90 

Ala Ala Pro Pro Pro Ala 
105 

Thr Pro He Ser Pro Pro 
120 

Trp Asn Ser Thr Thr Phe 



Leu Pro Leu Ala Ala 
15 

Leu Ser Val Fro Asn 
30 

Pro Ala Phe Gly Ala 
45 

Asn Lys Asp Gin Trp 
60 

Gly Pro Gly Phe Thr 

80 

Gin Ala Gin Gly He 
95 

Ser Thr Asn Arg Gin 
110 

Leu Arg Asp Sor His 
125 

His Gin Ala Leu Leu 
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130 135 140 

Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser 
145 150 155 160 

Gly Thr Val Asn Pro Val Pro Thr Thr Ala Ser Pro lie Ser Gly Asp 

165 170 175 

Pro Ala Pro Asn Met Glu Asn Thr Thr Ser Gly Phe Leu Gly Pro Leu 

-180 185 190 

Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He 

195 200 205 

Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly 

210 215 220 

Ala Pro Thr Cys Pro Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 
225 230 235 240 

Ser Pro Thr Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys 

245 250 255 

Leu Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He 

260 265 270 

Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro 

275 280 285 

Leu Leu Pro Gly Thr Ser Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys 

290 295 300 

Thr He Pro Ala Gin Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr 
305 310 315 320 

Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp 
325 330 335 
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Ala Phe Ala Arg Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp 

340 345 350 

Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro 

355 360 365 

Thr Val Trp Leu Ser Val He Trp' Met Met Trp Tyr Trp Gly Pro Ser 

370 375 380 

Leu Tyr Asn He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe 
385 390 395 400 

Cys Leu Trp Val Tyr He Asp Tyr Lys Asp Asp Asp Asp Lys He Pro 

405 410 415 

Val Gin Arg Lys Arg Arg Asn Thr He His Glu Phe Lys Lys Ser Ala 

420 425 430 

Lys Thr Thr Leu He Lys He Asp Pro Ala Leu Lys He Lys Thr Lys 

435 440 445 

Lys Val Asn Thr Ala Asp Gin Cys Ala Asn Arg Cys Thr Arg Asn Lys 

450 455 460 

Gly Leu Pro Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys 
465 470 475 480 

Gin Cys Leu Trp Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys 

485 490 495 

Glu Phe Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr He Arg 

500 505 510 

Asn Cys He He Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val Ser He 

515 520 525 

Thr Lys Ser Gly He Lys Cys Gin Pro Trp Ser Ser Met He Pro His 
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530 535 540 

Glu His Ser Tyr Arg Gly Lys Asp Leu Gin Glu Asn Tyr Cys Arg Asn 
545 550 555 560 

Pro Arg Gly Glu Glu Gly Gly Pro Trp Cys Phe Thr Ser Asn Pro Glu 

565 570 575 

Val Arg Tyr Glu Val Cys Asp He Pro Gin Cys Ser Glu Val Glu Cys 

580 585 590 

Met Thr Cys Asn Gly Glu Ser Tyr Arg Gly Leu Met Asp His Thr Glu 

595 600 605 

Ser Gly Lys He Cys Gin Arg. Trp Asp His Gin Thr Pro His Arg His 

610 615 620 

Lys Phe Leu Pro Glu Arg Tyr Pro Asp Lys Gly Phe Asp Asp Asn Tyr 
625 630 635 640 

Cys Arg Asn Pro Asp Gly Gin Pro Arg Pro Trp Cys Tyr Thr Leu Asp 

645 650 655 

Pro His Thr Arg Trp Glu Tyr Cys Ala He Lys Thr Cys Ala Asp Asn 

660 665 670 

Thr Met Asn Asp Thr Asp Val Pro Leu Glu Thr Thr Glu Cys He Gin 

675 680 685 

Gly Gin Gly Glu Gly Tyr Arg Gly Thr Val Asn Thr He Trp Asn Gly 

690 695 700 

He Pro Cys Gin Arg Trp Asp Ser Gin Tyr Pro His Glu His Asp Met 
705 710 715 720 

Thr Pro Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu Asn Tyr Cys Arg 
725 730 735 
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Asn Pro Asp Gly'Ser Glu Ser Pro Trp Cys Phe Thr Thr Asp Pro Asn 

740 745 750 

He Arg Val Gly Tyr Cys Ser Gin lie Pro Asn Cys Asp Met Ser His 

755 760 765 

Gly Gin Asp Cys Tyr Arg Gly Asn Gly Lys Asn Tyr Met Gly Asn Leu 

770 775 780 

Ser Gin Thr Arg Ser Gly Leu Thr Cys Ser Met Trp Asp Lys Asn Met 
785 790 795 800 

Glu Asp Leu His Arg His He Phe Trp Glu Pro Asp Ala Ser Lys Leu 

805 - 810 815 

Asn Glu Asn Tyr Cys Arg Asn Pro Asp Asp Asp Ala His Gly Pro Trp 

820 825 830 

Cys Tyr Thr Gly Asn Pro Leu He Pro Trp Asp Tyr Cys Pro He Ser 

835 840 845 - 

Arg Cys Glu Gly Asp Thr Thr Pro Thr He Val Asn Leu Asp His Pro 

850 855 860 

Val He Ser Cys Ala Lys Thr Lys Gin Leu Arg Val Val Asn Gly He 
865 870 875 880 

Pro Thr Arg Thr Asn He Gly Trp Met Val Ser Leu Arg Tyr Arg Asn 

885 890 895 

Lys His He Cys Gly Gly Ser Leu He Lys Glu Ser Trp Val Leu Thr 

900 905 910 

Ala Arg Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr Glu Ala Trp 

915 920 925 

Leu Gly He His Asp Val His Gly Arg Gly Asp Glu Lys Cys Lys Gin 
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930 935 940 

Val Leu Asn Val Ser Gin Leu Val Tyr Gly Pro Glu Gly Ser Asp Leu 
945 950 955 960 

Val Leu Met Lys Leu Ala Arg Pro Ala Val Leu Asp Asp Phe Val Ser 

965 970 975 

-Thr He Asp Leu Pro Asn Tyr Gly Cys Thr He Pro Glu Lys Thr Ser 

980 985 990 

Cys Ser Val Tyr Gly Trp Gly Tyr Thr Gly Leu He Asn Tyr Asp Gly 

995 1000 1005 

Leu Leu Arg Val Ala His Leu Tyr He Met Gly Asn Glu Lys Cys Ser 

1010 1015 1020 

Gin His His Arg Gly Lys Val Thr Leu Asn Glu Ser Glu He Cys Ala 
1025 1030 1035 1040 

Gly Ala Glu Lys He Gly Ser Gly Pro Cys Glu Gly Asp Tyr Gly Gly 

1045 1050 1055 

Pro Leu Val Cys Glu Gin His Lys Met Arg Met Val Leu Gly Val He 

1060 1065 1070 

Val Pro Gly Arg Gly Cys Ala He Pro Asn Arg Pro Gly He Phe Val 

1075 1080 1085 

Arg Val Ala Tyr Tyr Ala Lys Trp He His Lys He He Leu Thr Tyr 

1090 1095 1100 

Lys Val Pro Gin Ser 
1105 
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